Effects of D-amino acids and norspermidine on the disassembly of large, old-aged microbial aggregates.
The increasing threat of microbial aggregates in many fields highlights the need to develop methods to promote their disassembly. This study investigated the coupled effects of d-tyrosine (d-Tyr) and norspermidine on the disassembly of a type of old-aged (more than 6 months), large (about 900 μm) microbial aggregate formed by mixed culture. Results showed that d-Tyr and norspermidine acting together effectively triggered the disassembly of microbial aggregates, with disassembly ratio enhanced by 30-164% compared to the control at the concentration of 50-500 μM of d-Tyr and norspermidine. d-Tyr and norspermidine reduced the content of extracellular protein and polysaccharide in microbial aggregates and altered the matrix structure of extracellular polymeric substances as confirmed by a confocal laser scanning microscope. The microbial aggregates lost stability after treatment with d-Tyr and norspermidine as could be seen from the increase in surface negative charge and decrease in cell hydrophobicity. Fourier transform infrared spectroscopy analysis revealed that norspermidine could directly interact with polysaccharide and caused the disappearance of an IR band at 1152 cm(-1) that may be correlated with the functional group C-O-C. Overall, the combined application of d-amino acids and norspermidine offers an effective approach to disassemble large and resistant microbial aggregates.